number of metagenome projects has exploded in recent years, with hundreds of environmental samples having been interrogated by shotgun sequencing (Markowitz et al., 2008; Meyer et al., 2008; Liolios et al., 2009) . As a result, while just a few years ago it was possible for an individual investigator to be familiar with the major shotgun metagenomic datasets, today there are far too many to easily recite. Therefore we argue that the time is ripe for developing and implementing a metagenome classification system. Why classify metagenomes? The ability to extract, study and understand information from genomic data depends heavily on comparative analysis, and metagenomic data is no exception. Yet the appropriate comparisons to make are much less clear for metagenomes than for genomes, where the choice of comparison can be guided by phylogenetic classification. Moreover, even if the type of environmental studies one would want to compare to is known, it still remains difficult to know how many and which are available given the lack of systematic nomenclature describing these projects (i.e. standardized naming) or categorization. For example, if you were looking for metagenomes from organisms in the digestive tracts of various animals, they might be named "gut" but could also be "rumen", "forestomach", "cecum" or "fecal" communities.
Currently metagenomic projects are not systematically classified. NCBI's metagenomic project catalog has implemented a simple and general project type distinction between "environmental" and "host-associated" projects (named correspondingly as Ecological and Organismal). This shallow classification is a starting point but does not address the many other environmental features potentially of interest for comparison. In order to circumvent the present difficulty in identifying appropriate metagenomic projects for comparative analysis, we present here a five-tiered metagenome naming and classification scheme. The top level includes the broad NCBI categories, but we also add a third "engineered" category that separates out manipulated communities such as bioreactors or treatment plants from natural environmental communities ( Figure 1 ). Each of these is then subcategorized according to a variety of criteria, taking into account knowledge of key variables that influence community composition (e.g. salinity (Lozupone and Knight, 2007) or soil pH (Lauber et al., 2009) Constructing a classification-based "tree" and populating it with the metagenome project data collected in GOLD allows one to see what sort of environments have been well studied and which are unexplored (Figure 1) . Much like the case in genomics, metagenomes have been chosen for sequencing based on idiosyncratic criteria rather than any systematic approach, and therefore the "tree" has not been evenly sampled. Within the host-associated category, not surprisingly, human studies dominate and digestive system communities are the primary target for all animal studies as this is the niche most heavily colonized by microorganisms. Within the environmental category, aquatic environments are much more heavily studied than terrestrial, perhaps due to the perceived intractability of complex soil communities.
Categorization and naming systems go hand-in-hand with efforts to standardize metadata collection for metagenome samples (Garrity et al., 2008) and cannot exist without them.
Many published metagenome datasets cannot be readily classified based on available data; in some cases the relevant information may have been collected but there is simply no forum for capturing it. When investigators submit their sequence data to comparative metagenomics databases, such as IMG/M (Markowitz et al., 2008) and MG-RAST (Meyer et al., 2008) , we recommend first registering the project in GOLD and providing appropriate metadata to facilitate the goal of comprehensive metadata dissemination. To this end, the JGI registers metagenome projects upon initiation, and we encourage other investigators to do the same. Ultimately this will increase the power of metagenomics by enabling meaningful comparisons. which there are no current metagenome projects in GOLD (e.g. amphibia).
